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(54) METHOD FOR PRODUCING IMPLANTS 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
method involves using titanium ribbon to 
manufacture a net structure having square or 
rhombic cells, which side size is equal to 
0.8-2.5 mm and pitch is 0.05-0.1 mm, by 
perforating it. Titanium layer having 
thickness of 50-100 mem from is composed of 
fine powder of 60- 150 mem is deposited over 
the net structure surface using plasma spray 
method. Then the net structure is coated 



with bioceramic layer (hydroxyapatite, 
biositall) having thickness of 30-50 mem. 
The plasma spray coating is single layered 
(titanium) or double layered (titanium + 
bioceramics), single-sided or double-sided. 
Titanium alloys permitted for being used in 
implatology, are also applied for 
manufacturing the net structure and 
depositing the coating layers. EFFECT: wide 
range of functional applications; low 
production costs. 4 cl 
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(54)CnOCOB M3rOTOBJlEHH51 MMPIJIAHTATOB 

(57) PecfjepaT: 

H3o6peTeHne othocwtch k o6nacTM 

MeAML^MHbl, a MMeHHO K BOCCTaHOBHTenbHOfl 

xupyprnn nm\a, n KacaeTca iiMnnaHTaTOB Ana 
paanMMHbix bmaob xnpyprnnecKnx nnacrnK. B 
KanecTBe ocHOBbi HMnnaHTaTOB wcnonb3yeTca 
TMTaHOBaa neHTa, M3 KOTopofi npoceKawT coTKy 

C KB3 ApaTHbl M M HnH pOM60BMAHblMM HHeifaaMH c 
BenMMMHO^ ctodoh 0,8-2,5 mm M luaroM 0,05-0,1 
mm. Ha noBepxHocTb ceTKH MeTOAOM 
nna3MeHHoro HanbineHMH HaHOcnT enow TWTaHa 
TonmwHofc 50-100 mkm H3 nopowica 
AwcnepcHOCTbK) 60-150 mkm, KOTopbiPi 3aTeM 
noKpbiBaKDT cnoeM GnoKepaMMKn 

(ruApoKcuanaTUT, 6nocnTann) Tonu^MHOM 30-50 
mkm M3 nopoiUKa A^cnepcHOCTbK) 40-60 mkm. 
FlnasMOHanbineHHoe noKpbiTwe mo>kst 6biTb 



OAHOCnoftHbJM (TMTaH) RByXCHOiA HbIM 

(TMTaH+6MOKepaMMKa), OflHOCTOpOHHUM HT1H 
AByCTOpOHHMM. flnfl M3rOTOBneHHH C9TKM M 

HaHeceHUfl noKpbiTHJi ncnorib3yiOTCfl TaiOKe 
cnnaBbi TMiaHa, peKOMeHAOBaHHbie Ann 
npuMeHeHMfl b HMnnaHTonornn (BT-1-0, BT-6, 
BT-16 m AP)- Cnoco6 nonyMeHWH MMnnaHTaroB 
AaeT B03MO>KHOCTb nonyMHrb yHMBepcanbHbie 
HMnnaHTaTbi, wcnonb3yeMbie Ana pasnwMHbix 
xnpyprnMecKMX onepai^nK nnacTMKM nui^a 
(noA6opoA04Hwti oTAen, no6oBafl MacTb, cnwHKa 
Hoca n np.). HsroTOBneHne MMnnaHTaTOB b bma© 
cemaTofl neHTbi c nna3MOHanbineHHbiM 

rtOKpb!TM8M 6HOKepaMHKM 3HaMHTeJlbHO CHM>KaeT 

nx ce6ecTOMMOCTb m pacujup^eT oGnacTb 
npMMeHQHun. 3 3.n. cfc-nbi. 
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M3o6p8T©HMe othocwtca K o6nacTM 

MeAMUMHbl, a MMeHHO K BOCOTBHOBHTenbHoW 

xnpyprvin nvii\a, m KacaeTcn MMnnaHTaTOB Ann 
paariMMHbix BMflOB xnpyprnHecKHX nnacTMK. 

HeyAOBJieTBOpeHHOCTb TpaAWL^MOHHblMM 

cnoco6aMM 3aMemeHnn flecpeKTOB Kocreii b 
BoccTaHOBMTeribHoK xMpyprnn nvii\a 
cnocoocTBoaana nowcxy HOBbix 6o/iee 
coBepnieHHbix nyTeft peweHMfl a^hhoW 
npo6neMbi. 3aMeTHbifi MHTepec npeflCTaB/ifleT 
wcnoJib30BaHne Ann nnacTMKM KocTHbK 
AeqbeKTOB 6noMHepTHbix MeiannoB b coMeTaHMM 
c 6woaKTMBHbiMM KepsMMHGCKMMH MaTepManaMH, 
mo cny>KMT ochoboB, BOKpyr KOTopofi* 

4>OpMMpyeTCfl KOCTHafl TKaHb. 

H3BecTeH cnoco6 n3roToaneHMfl MMnnaHTaTa 
A/ifl 3awieHbi kocthom" tiohm, KOTopufi MMeeT 
noKpbiTue H3 ©noaKTMBHoro MaTepnana Ha 
ocHOBe rnflpoKcuanaTUTa, HaHeceHHoe mbtoaom 
cneKaHUfl (naT. P<J> N2025132, Kn. A 61 F 2/28, 
1 994 r.). HeflOCTaTKOM AaHHoro cnocoSa 
flBnaeTCfl to, mto onaHeHHbie cnoM mop/t 
oTCJiawBaTbcn npw AnnTenbHOM aKcnnyaTai^nn. 

CymecTByeT kocthwPI HMrinaHraT (naTeHT 
CCCP N1 005780, Kn. A 61 F 2/28, 1983 r. ), 
coflepwamufi o6o;ioMKy c MeTannMMecKMM 
KapKacoM m KocTHbiW HanonHMTenb. 
MeTaanMMecKMM icapjcac BbinoriHeH b bma© ceTKM, 
cHa6>KenHoii M3omyTbiMM croMKaMM. 
HeAocTaTKOM BbiujeonncaHHoro MMnnaHTaTa 

flBflfleTCfl CJ10>KHOCTb M3rOTOB/ieHMfl. 

H3BecTHbi 3aroTOBKH MMnnaHTaTOB Ann 

BOCCTaHOBHTejlbHOW M 3aMeCTMTenbHO& 

MeniocTHo-nMLieBofl xwpyprnn (naTeHT P<t> 
N1005780, Kn. A 61 K 6/033, 1995 r.). 
HsroTOBneHHbie H3 AMeMCToro 

anaTMTo-cunMKaTHoro MaTepwana. OAHaKO TaKwe 
MMnnaHTaTbi He oonaAatoT AocraTOHH o m 

npOMHOCTbJO. 

BnnjKafiiiJUM, no MHeHMo aBTopos, aHanoroM 
(npoTOTunoM) flanneTCfl naTeHT Pd> N 1572608, 
Kn. A 61 F 5/08, 1990 r., b kotodom 
aHAonpoTes cnMHKM Hoca BbinonHeH M3 
6uonorviHecKM MHepTHoro MaTepwana 
(TMTaHOBoft qbonbfM). C qenbio MCKnioHeHMfl 
Murpai^nn npoTe3a Ha ero noBepxHOCTM 
BbinonHeHbi nepdpopai^MOHHbie oTBepcTMfl n 
pe6pa >KecTKOCTM. H eAocraT kom AanHoro 
3HAonpoTe3a nanfleTCfl to, mto o6nacTb 
npHMeHeHun orpanwMeHa KOHKpeTHbiMM 
ycnoBMAMW. 

Ochobhom* zafxaneft, Ha peiuenne kotodom 
HanpaBneHHo npeAnaraeMoe HSoGpeTeHne, 
HBnfieTCfl cosAaHne yHMBepcanbHbix 
enononmecKn coBMecTMMbix MMnnaHTaTOB, 
KOTopwe MoryT 6uTb ncnonb30BaHW Ann 
BbinonHeHUfl pa3nnMHbix bmaob xnpyprnMecKMX 
nnacTMK nui^a. 

B npeAnaraeMOM cnocooe H3roTOBneHnn 
MMnnaHTaTOB H3 TMTaHOBotf neHTbi npoceKaioT 

CeTKy C KBaApaTHbIMM MnM p0M60BMAHblMM 

AMeftaaMM c BenMMMHotf ctopoh 0,8-2,5 mm n 
ujaroM 0,05-0,1 mm. Ha noBepxnocTb 
nonyneHHOM" ceTKM MeTOAOM nnasMeHHoro 
nanbineHMH HaHocflT cnoK TUTaHa tojiiamho^ 
50-100 mkm M3 nopoiuKa AMcnepcHocTbK) 60-150 
mkm, KOTopwi^ 3aTeM noKpbiBawT cnoeM 
6woKepaMMKM (rMAPOKcuanaTMT, 6nocMTann) 
Toni^MHo^ 30-50 mkm M3 nopoiuKa 
AncnepcHOCTbKD 40-60 mkm. B HeKOTopbix 
cnyMaRX Ha noBepxHocTb ceTKn h3hocrt TonbKo 
cnoC^ TMTaHa. noKpbiTue KaK M3 TMTaHa, TaK M 
143 6MOKepaMMKH MO)KHO H3HOC14Tb KaK C OAHO& 

cTopoHbi ceTKM, TaK w c AByx ctopoh. flnfl 
n3roTOBneHMfl ceTKM m HaneceHMfl 
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nna3MOHanbinenHoro noKpbiTUR npviMeHfliOT 
TaioK© cnnaBbi TMTaHa. 

Ana MsroToaneHMfl MMnnaHTaTOB no 
npeAnaraeMOMy cnocoSy McnonbsyeTca neHTa 
M3 6MonorMMecKM MHepTHoro MaTepnana, b 
KanecTBe KOToporo BbicTynaeT tmtbh m ero 
cnnaBbi, TaKMe KaK BT-0, BT-1-0, BT-6, BT-16 
m AP-. peKOMeHAOBaHHbie Ann npMMeHeHMn b 
o6nacTM MMnnaHTonorMM. MeTarniMMecKaa 

OCHOBa BOCnpMHMMaeT CTaTMMeCKM e M 
AMHaMMMeCKMe Harpy3KM M npOTMBOCTOMT MM. 

KpoMe Toro, npMMeHSHMe 6Monon>mecKM 
MHepTHotf ocHOBbi MMnnaHTaTa pper 
BOSMO)KHOCTb M36e>KaTb npoflBneHMR 
BocnanMTenbHbix npoi^eccoB b 

nocneonepauMOHHbiM nepnoA- HcnonbaoBaHMG b 
KanecTBe ochobw neHTbi no3BO/ifleT 
yHMc})Mi^MpoBaTb npoi^ecc M3roT0BneHM« 
MMnnaHTaTOB. BnaroAapw TOMy, mto AnnHa 
neHTbi, cny>Kai^eii ochobo^, orpaHMHeHa nMiub 
TexHonorMMHocTbfo npoqecca, no 

npeAnaraeMOMy cnoco6y mo>kho M3roTaB/iMBaTb 
KaK OTAo^ibHbie MMnnaHTaTbi onp8AeneHHo« 
KOHqbMrypai^MM, TaK m 3aroTOBKM MMnnaHTaTOB b 
BMAe ceTHaTov^ neHTbi c nocneAyromeM 

pa3pe3KO«, MTO 3H3MMTenbHO CHM>KaeT MX 

ce6ecTOMMocTb. 

j[Tj|fl yBenMMeHMf! aKTMBHOCl nOBepXHOCTM 

MMnnaHTaTOB M3 neHTbi npoceKaioT ceTKy c 

KBaApaTHbIMM MnM DOM60BMAHblMM AMe^KaMM C 

BenMMMHoR ctopoh 0,8-2,5 mm m tuaroM 0,05-0,1 
mm. Hcnonb30BaHMe npoceMHoR TexHonorMM 
no3BonneT nonyMMTb ceTKy c HMeiiKaMM, 

CTOpOHbl KOTOpblX MMeiOT HaicnoH 40-60°. 3to 

o6cTOHTenbCTBo MMeeT cymecTBeHHoe 
3H3MeHMe b npoijecce nna3MeHHoro HanbineHMfl 
noKpbiTMR Ha ceTKy, TaK KaK HanbmneMbifl 
nopoiuoK He nponeTaeT mmmo nosepxHOCTM 
ceTKM, MaKGMManbHo oceAaeT Ha cTeHKax AMeeK, 
o6pa3ya paBHOMepHoe noKpbiTMe. <t»opMa nMeeK 
(KsaApaTHaa MnM poM6oBMAHafl) onpeAenneTcfl 
KOH^)MrypaqMe^ npoceMHoro MHCTpyMeHTa m 
HBJifleTCH onTMMaribHO^ Ann nocneAyiomero 
npoi^ecca nna3MeHHoro HanbineHMfl noxpbiTMfl. 
MaKCMManbHan BenuMMHa ctopoh RMeex ceTKM 
orpaHMMeHa TeM, mto npM 3HaneHMM, 
npeBbiiuaraiMeM 2,5 mm, ocHOBa MMnnaHTaTOB He 
6yAeT MMeTb AocraTOMHoW npoMHocTM, TaK KaK 
ToniAMHa MeTannMMecKOM neHTbi HeBenMKa - 
cocTaBnfleT 50-100 mkm. Pa3Mep AMeeK Menee 
0,8 mm He no3BonneT b Hy?KHOM creneHM pa3BMTb 
noBepxHocTb Ann npopacTaHMn kocthwx KneTOK 
b MMnnaHTaT. 

lilar npoceMKM 0,05-0,1 mm BbiGMpaeTCR b 
33BMCMMOCTM ot ToniqMHbi npoceKaeMoPi neHTbi 
m He npeBbiLuaeT ee 3HaMeHMn. 

npewMymecTBO nna3MeHHoro HanwneHMn 
nponBnneTcn y>Ke b noBeAeHMM MaTepMana 
ceTKM-TMTana m ero cnnaBOB. M3BecTHO, mto 
Te pM mm ecKan o6pa6oTKa TMTaHa npMBOAMT k 

Heo6paTMMblM CTpyKTypHbIM M3MeHeHMflM, 
CBR3aHHblM C nOTepefi npOMHOCTM M 

nnacTMMHocTM. HpM nna3M6HHOM HanbineHMM 
TeMnepaTypa TMTaHOBOM ceTKM noAAep)KMBaeTcn 
b npeAenax 200-250 °C. HenocpeACTBeHHoe 
BOSAeflcTBM© BbicoKoW TeMnepaTypw 
KpaTKOBpeMeHHo, npM gtom TMTaH coxpaHneT 

CTa6MnbHOCTb CTpyKTypbl. flOKpblTMfl, 

nonyMeHHwe MeTOAOM nna3MeHHoro 

HanbineHMfl, OTnMMaiOTCfl BblCOKOR npOMHOCTbK). 

KpoMe MexaHMMecKoro sai^enneHMfl, npOMHOCTb 
noKpbiTMfl oSecneMUBaeTCfl 3a cMeT APymx 
MexaHM3MOB, BKnioMan nncptyyavtio KOMnoHeHTOB 

nOKpblTMfl B OCHOBHO^ MaTepMan M XMMMMeCKOe 
B3aMMOAeMCTBHe. 
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C noMoujbio npHMeHeHMfl nopoaiKOB 
paanMHHofl AHcnepcHOCTM mo>kho Bnnnrb Ha 
nopMCTOcTb m LuepoxoBaTocTb nonynaeMbix 
noKpbirwR. B npeflnaraeMOM cnocooe 
nonyneHMn MMnnaHTaTOB noKpbiTMe MO>KeT 6biTb 
KaK oAHocnoRHbiM, TaK m AByxcnoviHbiM. Cnotf 
TMTaHa HaHocflT M3 6onee KpynHoro nopoaiKa 
(60-150 mkm). B pe3ynbTaTe nonyHaioT 
noKpWTMe c BbicoKotf cTeneHbio wepoxoBaTOcm, 
onaroAapn Mewiy nocneflyioii^MPi cnofl 
GnoKepaMMKH npoMHO yAep>KMBaeTC^ Ha 
noBepxHOCTM. Toni^MHa cnon TMTaHa (50-100 
mkm) onpeAenneTcn KaK AMcnepcHocTbK) 
nopoaiKa, ncno/ib3yeMoro Ann HanwneHMn, TaK m 
Heo6xoAHMocTbK) nonynnTb npoHHoe noKpwTue, 
KOTopoe He norepneT ijenocTHocTb npM 
MexaHMMecKow ycranoBKe MMnnaHTaTa b 
npoijecce onepai^wn. Bonee tohkmR cnoB 
6noKepaMMKM (30-50 mkm) M3 nopoiiJKa 
AncnepcHocTbK) 40-60 mkm nosBonneT 
coxpaHMTb crpyKTypy wepoxoBaToa 
noBepxHOCTH, o6pa30BaHHoft* npeAWAyiMUM 
cnoeM THTaHa m o6ecneMHTb npoHHoe 
ooeAHHeHMe Me>Kfly cnonMM noKpbunfl. B 
Ka^ecTBe 6 no kb pa m m km Ann nna3MeHHoro 
HanbtneHun mo>kho Mcnonb30BaTb nw6bie 



M3BeCTHbie 

MaTepnanu, 
6nocMTann. 

HajiMHMe 
noBepxHOCTM 



6nonornMecKM aKTMBHbie 
raKMe KaK rwApoKcuanaTUT, 



nopHCTOCTM M UJepOXOBaTOCTM 

MMnnaHTaTa KaK b cnynae 
OAHocnoi^Horo, TaK n AByxcnoflHoro noKpbiTMfl 
o6ecneMMBaeT 6MocoBMecTMMocTb MMnnaHTaTa 

C KOCTHO& TKaHbK) M B03MOJKHOCTb 

nocneAyiomero cpacTaHMn c Hefl. 
Hcnorib3yeMbie An* nnasMeHHoro HanbineHun 
MaTepwaribi o6naAa»OT cnoco6HocTbio 
ynacTSOBaTb b ooTeoreHe3e - npouecce 

CjDOpMMpOBaHUfl HOBOM KOCTHOB TK3HM, FipOMHO 

cBH3biBaKDinei^ MMnnaHTaT o koctwo. Cnofi 
TMTaHa b AsyxcnoRHOM nnasMOHanbineHHOM 
noKpbiTMH cnoco6cTByeT penaKcaijMM 
BHyTpeHHkix HanpnaceHMfl, h9M36©>kho 
B03HHKaK)i4MX npH HaHeceHMH na 
MeTannvmecKyKJ ocHOBy 6noKepaMHKM. 3to 
no3BonneT M36e>KaTb pacTpecKHBaHM« 
noKpbiTMfl. Ann HanbineHM« noxpbiTMfi 
ncnorib3yioTCfl ratoKe cnnaabi TMTaHa, 
peKOMeHAOBaHHbie Ann MMnnaHTonornn c 

TOKCHKOJlOrVWeCKOW TOM KM 3peHM« (BT-0, 
BT-1-0, BT-6, BT-14 M AP). 

B 33BMCMMOCTM OT BMfta XMpypn/IMeCKOfi 

nnaoTMKM MMnnaHTaTbi M3roTaB/iMBaioT c 

OAHOCTODOHHMM MJ1M A B yCTOpOHHMM riOKpblTMGM, 

OAHOC/ioMHbiM mjim AByxcnoflHbiM. HaHeceHMe 
Ha ceTKy cno* TMTaHa c bwcokoPi cTeneHbio 
LuepoxoBaTocTM no3BonneT npeAOTBpaTMTb 
B03MOKHyio MMrpai^MK) MMnnaHTaTa. 
flByoTopoHHee noKpbiTMe Aaer so3MO>KHOCTb 
yBenMMMTb Tonu^MHy MMnnaHTaTa b cnynae 

HeO6X0AHMO0TM 863 HOTepM npOMHOCTHblX 
CBOflCTB. 

npMMeHeHMe npeAnaraeMoro cnocooa 
nonyneHMH MMnnaHTaTOB no3BonneT nonyHMTb 
yHMBepcanbHbie MMnnaHTaTbi, McnonbsyeMbie 
npM xMpyprMnecKMX onepai^Mnx npw 3aMeHe 
Aec^exroB koctw noA^opoAOMHoro OTAena, 
noobBoR nacTM, cnMHKM Hoca m APyrwx nnacTMK 
nML^a. H3roTOBneHMe MMnnaHTaTOB b bma© 
ceTMaTOM neHTbi c nna3MOHanbineHHbiM 

nOKpblTMeM 6MOKepaMMKM 3HaHMTenbHO CHM>KaeT 

mx ce6ecTOMMOCTb m paciuMpneT o6nacTb 
npMMeneHMfl. 

npeAno)KeHHbie npM3HaKM t a MMeHHo 
npoceMKa thtshobom neHTbi o nonyMeHneM ceTKM 
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C KBBApaTHblMM UnM DOMOOBMAHblMM ^Hef^KaMM C 
BenMMMHOR CTOpOH 0,8-2,5 MM m oiaroM 

0,05-0,1, HaHeceHMe Ha noBepxHOCTb 
nonyneHHO^ c©tkm MeTOAOM nnasMeHHoro 
HanbineHMfl cnon TMTaHa ToniUMHoH 50-100 mkm 
ms nopoLUKa A^onepcHOCTbio 60-150 mkm m cnoa 
6MOKepaMMKM (rMflpOKCManaTMT, SMocMTann) 
TonniMHoiS 30-50 mkm M3 nopoiiJKa 
AMcnepcHOCTbto 40-60 mkm c oahoA MnM A Q yx 
CTOpOH MnM HaHeceHMe TonbKO cno« TMTaHa, 
npMMeHeHMe b KanecTBe MaTepMana ceTKM m 

nOKpblTMfl COnaBOB TMTaHa, B M3BeCTHblX 

peiueHMAX He o6Hapy>KeHbi. mto no3BonneT 
CAenaTb bwboa o tom, hto npeAno)KeHHoe 
peujeHMe oTBenaeT KpMTepMMM "HOBM3Ha" m 
°M3o6peTaTenbCKMM ypoBeHb 0 . 

npMMep 1: BbinM M3roTOBnenbi MMnnaHTaTbi 
Ann BoccTaHOBMTenbHofc XMpyprMM nMna, 
MMewii^Me ocHOBy b bma© ceTKM. CeTKy 
nonyqanM npoceMKOM MeTannMMecKOM neHTbi, 
Tonu^MHa KOTopoB paBHflnacb 50 mkm. 
MaTepManoM neHTbi cny>Knn TMTaH MapKM 
BT-1-0 TOCT 19807-74. ripoceHKy neHTbi 
ocyiAecTannnM Ha npoceHHOM cTaHKe. 
nonyneHHan ceTKa MMena poM6oBMAHbte AMeMKM 
c f\n\AHoih CTOpOH 1,5 mm m tuaroM 0,05 mm. Ha 
noBepxHOCTb nonyMeHHoft ceTKM HaHOCMnM 
MeTOAOM nna3MeHHoro HanbineHMfl 
ABycTopoHHee AByxcnoMHoe noKpbiTMe M3 
TMTaHa m 6M0CMTanna. nna3M6HHoe HanwneHMe 
noKpbiTMfl ocymecTsnnnw Ha MeAMi^MHCKoW 
ycTaHOBKe "nnacT". B KanecTBe 
nna3MOo6pa3yioi4ero m TpaHcnopTMpyioiuero 
ra3a Mcnonb30Bann aproH TOCT. flnn 
HanbineHMfl cnoa TMTaHa npMMeHJUiM nopoiuoK 
AMcnepcHOCTbto 80-120 mkm. ToniAMHa 
nonyMeHHoro cnofi cocraBnflna 80 ±10 mkm. 
TexHMMecKMe napaMeTpbi pe>KMMa nna3MeHHoro 
HanwneHMH TMTaHa: tok AyroBoro pa3p«Aa-6,0A; 
AMCTaHL^Mn HanbineHMfl-90 mm. noBepxHocTHbiPi 
cnoM 6MocMTanha HaHOCMnM M3 nopoiiJKa 
AUcnepcHOCTbio 40-60 mkm. Tonu^MHa cnon 
cocTaannna 50 mkm. TexHMMecKMe napaMeTpbi 
pe>KMMa nnasMeHHoro HanuneHun SMocMTanna: 
tok flyroBoro pa3pflAa - 7.0A; A^OTaHL^Mfl 
HanbineHMn - 40 mm. PeacMMbi HanwneHMfl 
TMTaHa m 6MocMTanna c o6eMX CTopoH ceTKM 

OflMHaKOBbl. TOTOBbie MMnnaHTaTbi XpaHflT B 
ycnoBM^, MCKnKJsaioinvix mx noBpe)KfleHMe. 

npMMep 2: BbinM M3roTOBneHbi MMnnaHTaTbi 
Ann BoccTaHOBMTenbHofi XMpyprMM nML^a, 
MMeioiAne c oahoA CTOpoHbi AByxcnoMHoe 
noKpbiTMe, cocToniAee M3 cnon TMTaHOBoro 
cnnaBa BT-6 TOCT 19807-74 m cjioh 
rMApoKCManaTMTa, a c Apyrofl ctopohw - TonbKO 
M3 enow TMTaHOBoro cnnaBa BT-6. B KanecTBe 
ocHOBbi Mcnonb30BanM neHTy ms cnnaBa TMTaHa 
MapKM BT-6. flnefiKM MMenM KBaApaTHyio 0opMy 

C BOnMHMHOfi CTOpOH 1 ,5 MM M ujaroM 0,1 MM. 

Tonu^MHa neHTbi ochobu cocTaBnnna 100 mkm. 
nna3M6HHoe HanbineHMe ocymecTsnflnM Ha 
MeAni^nHCKO« ycranoBKe "nnacT". Cnofi 
TMTaHOBoro cnnaBa HaHOCMnM no peMCMMy, 
onMcaHHOMy b npMMepe 1 Ann nopoiuKa TMTaHa. 
flMcnepcHOCTb nopoiiJKa TMTaHOBoro cnnaBa 
cocTaBn5ina 120-150 mkm. Ton li^m Ha 
nna3MOHanbineHHoro cnofl 6bina 100 mkm. CnoPi 
rMApoKCManaTMTa HaHOCMnM M3 noponiKa 
AUcnepcHOCTbio 40-50 mkm, ero TonujMHa 
cocTaBnnna 30-40 mkm. TexHMMecKMe 
napaMeTpbi nna3MeHHoro HanuneHMn 
rMApoKCManaTMTa: tok AyroBoro pa3pflAa, 
A-6,3-6,5; AMcraHi^Mfl HanbineHMfl - 30-40 mm. 

OopMyna M3o6peTeHM«: 

1 . Cnocoo" M3roTOBneHMn MMnnaHTaTOB Ann 
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CM 
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BoocraHOBHTejibHoft xwpypniH nui^a, MMeioii^nx 
ocHOBy b BHAe MeTannMHecKoW cgtkh, 

OTJlH4aK>mnttCfl TGM, HTO W3 TMTaHOBOfl JlBHTbl 

npocBKaiOT ceTKy c KBaApaTHbiMM hum 

pOM60BMAHblMM HHOflKaMH C BeJlMMWHO& CTOpOH 

0,8-2,5 mm h ujaroM 0,05-0,1 mm, a Ha 
noBepXHOCTb nonyMeHHoK cgtkm weTOAOM 
ruiaaMeHHoro HanbineHun HaHocnT cnofl TUTaHa 
To/iiMHHoCi 50-100 mkm H3 noponiKa 
AHcnepCHOGTbK) 60-150 mkm. 

2. Cnoco6 no n.1, oTJinHaioiUMRcn teiw, mto 



cnofi TMTaHa noKpbiBaKrr nna3MOHanbineHHb!M 

CJIOGM 6HOK6paMMKH (rMAPOKCHanaTMT, 

6nocnTan) ronu^HHoR 30-50 mkm nopoiiiKa 
AMcnepCHOCTbio 40-60 mkm. 

3. Cnoco6 no nn.1 m 2, oTnuMaiomwBcfl TeM, 

HTO nOKpblTMe IOK M3 TUTaHa, T3K M M3 
6MOKepaMHKH HaHOCHT C OAHOPi CTODOHbl C6TKM, 
T8K M c flByx CTOpOH. 

4. Cnoco6 no nn.1 - 3, oTnnHaiomnflcH tbm, 
mto b KawecTB© MaTepnaxia ceTKM w nepBoro 
cjioa noKpUTHw ncnonb3yioT crmaBbi TmaHa. 
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